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initialization. Circuit 2 further includes a block 10, connected between the output of block 8 
and bus COM, which converts the requests received by block 8 from a communication 
protocol specific to circuit 2 to a communication protocol specific to memory 4. The protocol 
accepted by a memory depends on the type and on the builder of the memory. 
5 Fig. 2 schematically illustrates two series of instructions provided by block 10 at the 

rate of clock signal CK. In the example shown, block 10 receives a first request for writing a 
word, intended for an address AT in a page Al of memory area A, then a second request for 
writing a word, intended for an address BT in a page Bl of memory area B. In the example 
shown, such write requests each start with the rewriting of the data of the considered cache 

10 into a previously processed page (preload of the cache, instruction PRE), followed by the 
writing of the considered page into said cache (cache activation, instruction ACT), followed 
by the writing of the considered word into said cache (instruction WR). 

At a time tO corresponding to the beginning of the first write request, block 10 
provides bus COM with an instruction PRE AO for preloading cache BUFA. It should be 

15 noted that the preload instruction is provided to cache BUFA in a period T of clock signal 
CK, but that a preload operation cannot be executed in one period only. The preload 
execution speed is a characteristic of memory 4. In the example shown, memory 4 executes 
the preload operation in three periods. Thus, during two periods following the reception of the 
preload instruction, the cache cannot receive other instructions and block 10 must provide 

20 two non-instructions "NOP" between the preload instruction and the next activation 
instruction. At a time tl occurring three periods T after time tO, block 10 provides bus COM 
with a page activation control signal ACT Al requiring from cache BUFA to read the page of 
address Al in memory area A. The activation instruction is provided to cache BUFA in one 
period T but the activation operation is executed in three periods, and block 10 needs to 

25 provide two instructions NOP between the activation instruction and the next write 
instruction. At a time t2, occurring three periods T after time tl, block 10 provides an 
instruction WR AT for writing the word having address AT into cache BUFA. It should be 
noted that the word to be written at address AT is provided to data bus DAT when instruction 
WR Al is provided. A single period is necessary to execute the write operation. At a time t3 

30 located one period T after time t2, the operation of writing the word of address AT of page 
Al into memory area A is over. 

The second write request progresses in the same way as the first write request. At time 
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DRAM CONTROL CIRCUIT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of U.S. applica- 
tion Ser. No. 10/406,627 filed on Apr. 3, 2003 which in turn 
is a continuation of U.S. application Ser. No. 10/111,506, 
filed on Apr. 23, 2002, entiiled "Dram Control circuit," 
which are incorporated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 
[0002] 1. Field of the Invention 

[0003] The present invention relates to a memory control 
circuit, and in particular to a circuit for controlling an 
external memory of SDRAM, DDR, or RAMBUS type 
including several memory areas. 

[0004] 2. Discussion of the Related Art 

[0005] M any electronic systems must store a large amount 
of data in a memory and they must have fast access to these 
data. Memories of dynamic RAM or DRAM type, generally 
including several memory areas each accessible via a cache 
with a high data rate, are fit for this type of use. Such 
memories generally are discrete integrated circuits (external 
memories) which must be connected to memory control 
circuits for connection to the rest of the electronic system. 

[0006] FIG. 1 schematically shows a memory control 
circuit 2 connected to a DRAM-type memory 4 via a control 
bus COM and a data bus DAT. Memory 4 includes two 
memory areas A and B, each of which is connected to data 
bus DAT via a cache, respectively BUFA and BUFB. 
Memory 4 is rated by a clock signal CK. Memory areas A 
and B are both organized in several memory pages (not 
shown), each of which includes a predetermined number of 
words. Caches BUFA and BUFB are connected by control 
bus COM to circuit 2. Circuit 2 includes a priority manage- 
ment block 8 connected to receive read and/or write requests 
from blocks (not shown), which are further connected to bus 
DAT to exchange data with memory 4. Block 8 receives 
write and/or read requests intended for one or the other of 
the memory areas. When block 8 simultaneously receives 
two requests provided by two blocks, it gives priority for 
processing to the request received from that of the two 
blocks holding the priority initialization. Circuit 2 further 
includes a block 10, connected between the output of block 
8 and bus COM, which converts the requests received by 
block 8 from a communication protocol specific to circuit 2 
to a communication protocol specific to memory 4. The 
protocol accepted by a memory depends on the type and on 
the builder of the memory. 

[0007] FIG. 2 schematically illustrates two series of 
instructions provided by block 10 at the rate of clock signal 
CK. In the example shown, block 10 receives a first request 
for writing a word, intended for an address Al* in a page Al 
of memory area A, then a second request for writing a word, 
intended for an address Bl' in a page Bl of memory area B. 
In the example shown, such write requests each start with 
the rewriting of the data of the considered cache into a 
previously processed page (preload of the cache, instruction 
PRE), followed by the writing of the considered page into 
said cache (cache activation, instruction ACT), followed by 
the writing of the considered word into said cache (instruc- 
tion WR). 



[0008] At a time tO corresponding to the beginning of the 
first write request, block 10 provides bus COM with ao 
instruction PRE AO for preloading cache BUFA. It should be 
noted that the preload instruction is provided to cache BUFA 
in a period T of clock signal CK, but that a preload operation 
cannot be executed in one period only. The preload execu- 
tion speed is a characteristic of memory 4. In the example 
shown, memory 4 executes the preload operation in three 
periods. Thus, during two periods following the reception of 
the preload instruction, the cache cannot receive other 
instructions and block 10 must provide two non- instructions 
"NOP' between the preload instruction and the next acti- 
vation instruction. At a time tl occurring three periods T 
after time to, block 10 provides bus COM with a page 
activation control signal ACT Al requiring from cache 
BUFA to read the page of address Al in memory area A. The 
activation instruction is provided to cache BUFA in one 
period T but the activation operation is executed in three 
periods, and block 10 needs to provide two instructions NOP 
between the activation instruction and the next write instruc- 
tion. At a time t2, occurring three periods T after time tl, 
block 10 provides an instruction WR AT for writing the 
word having address Al' into cache BUFA. It should be 
noted that the word to be written at address Al' is provided 
to data bus DAT when instruction WR Al is provided. A 
single period is necessary to execute the write operation. At 
a time t3 located one period T after time t2, the operation of 
writing the word of address Al' of page Al into memory area 
A is over. 

[0009] The second write request progresses in the same 
way as the first write request. At time t3, block 10 provides 
an instruction PRE B0 for preloading cache BUFB. At a time 
t4 occurring three periods T after time t3, block 10 provides 
an instruction ACT Bl for activating the page of address Bl 
in memory area B. Finally, at a time t5 occurring three 
periods T after time t4, block 10 provides an instruction WR 
Bl' for writing the word of address Bl' of page Bl. 

[0010] It should be noted that when a first and a second 
write requests must be successively executed in a same page, 
the used cache already contains the right page after the first 
writing and it is not necessary to execute the second write 
request for block 10 to provide once again the instructions 
of preload and activation of said page. It should also be 
noted that some memories are provided to automatically 
have any writing into a word of a cache followed by a 
sequence of write operations into the following word of the 
cache. Such a writing sequence is called writing in burst 
mode. In a burst writing, the used cache cannot receive any 
other instruction and block 10 provides instructions NOR A 
burst writing is conventionally interrupted by a predeter- 
mined instruction such as the preload instruction. 

[0011] The execution of a request for reading a word from 
a page of the memory area is similar to the previously- 
described execution of a word write request, a word read 
instruction (RD) replacing the word write instruction (WR). 

[0012] Recent technological progress has enabled devel- 
oping DRAMs operating at very high frequencies ranging up 
to 800 MHz. It has up to now been possible to develop 
control circuits able to provide the control instructions of 
such memories, using particularly simple and fast architec- 
tures. However, the rate of data exchanged with the memory 
is desired to be further increased. It is possible to increase 



